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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The present invention relates to a transmission
power control scheme for a CDMA (Code Division Mul-
tiple Access) mobile communication system, and more
particularly, to a scheme for controlling transmission
powers during a soft handover in which a mobile station
is simultaneously connected with a plurality of base sta-
tions in the CDMA mobile communication system, for
the purpose of making a receiving quality of a reference
radio channel equal to a prescribed receiving quality,

DESCRIPTION OF THE BACKGROUND ART

[0002] In orderto increase the radio channel capacity
(the maximum number of simultaneous communica-
tions) in the CDMA mobile communication system, there
is a need to control transmission powers so that the re-
ceiving qualities of all the radio channels are always set
equal to each other.

[0003] On the other hand, in the transmission power
control during the soft handover in which a mobile sta-
tion is simultaneously connected with a plurality of base
stations, the transmission power can be further reduced
by carrying out a transmission power control for setting
areceiving quality of a radio channel with the best radio
channel quality (which will be referred to as a reference
radio channel hereafter) equal to a prescribed reference
quality (see EP-A-0 680 160 for detail).

[0004] Inthe softhandover, a plurality of base stations
are connected with a combining station via wire trans-
mission lines, where a plurality of upward transmission
signals from these base stations to the combining sta-
tion are selectively combined at a prescribed selective
combination interval at the combining station while a
plurality of downward transmission signals from these
base stations to the mobile station are selectively com-
bined at a prescribed selective combination interval at
the mobile station.

[0005] When the above mentioned conventional
transmission power control method disclosed in Japa-
nese Patent Application No. 7-77934 is applied to such
a soft handover using the selective combination, there
arises a problem that the radio channel quality after the
selective combination becomes lower than the refer-
ence quality.

[0006] Namely, from a viewpoint of the radio channel
capacity, there is a need to set the transmission power
control interval to be an extremely short period of time
such as 1 msec, for example. On the other hand, from
a viewpoint of the transmission traffic for the reliability
information, it is quite difficult to set the selective com-
bination interval equal to the transmission power control
interval, and therefore the selective combination interval
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is set to be longer than the transmission power control
interval.

[0007] Fig. 1 shows an exemplary variation in time of
a receiving SIR (Signal to Interference Ratio), which is
a ratio of a desired signal receiving level and an inter-
ference receiving level at each base station, for a case
of using a constant maximum transmission power with-
out the transmission power control and for a case of car-
rying out the conventional transmission power control.
[0008] Asshownin Fig. 1, for aframe A section, when
the transmission power control is OFF, the receiving SIR
for a base station BS2 as indicated by a dashed line is
higher so that a radio channel of this base station BS2
becomes the reference radio channel. Consequently,
when the transmission power control is ON, the the re-
ceiving SIR of this base station BS2 is controlled to be
equal to a reference SIR so that the base station BS2
always satisfies the reference SIR. At the same time,
the receiving SIR of a base station BS1 as indicated by
a solid line is also controlled to be smaller as much as
the receiving SIR of the base station BS2 is made small-
er. As shouldbe apparent, atatime of the selective com-
bination for the frame A, the received frame of the base
station BS2 will be selected so that the reference SIR
can be satisfied even after the selective combination.
[0009] In contrast, for a frame B section, in a section
B4 up to a middle, the receiving SIR for the base station
BS2 as indicated by a dashed line is higher so that the
radio channel of the base station BS2 becomes the ref-
erence radio channel when the transmission power con-
trol is OFF. Consequently, when the transmission power
control is ON, and consequently the receiving SIR of the
base station BS2 is controlled to be equal to the refer-
ence SIR so that the base station BS2 satisfies the ref-
erence SIR while the receiving SIR of the base station
BS1 is lower than the reference SIR.

[0010] Then, the receiving SIR of the base station
BS1 becomes higher than that of the base station BS2
in a section B, from a middle. Here, the transmission
power control interval is shorter than the frame length
so that the radio channel of the base station BS1 be-
comes the reference radio channel from this middle
point on as the receiving SIR of the base station BS1 as
indicated by a solid line becomes higher from this middle
point on when the transmission power control is OFF.
Consequently, when the transmission power control is
ON, the receiving SIR of this base station BS1 is con-
trolled to be equal to the reference SIR so that the base
station BS1 satisfies the reference SIR while the receiv-
ing SIR of the base station BS2 becomes lower than the
reference SIR.

[0011] Inanexample showninFig. 1, the average SIR
in the frame B section is higher for the base station BS2,
so that the received frame of the base station BS2 will
be selected at a time of the selective combination, but
the average receiving SIR of the base station BS2 for
the frame B becomes lower than the reference SIR be-
cause the receiving SIR of the base station BS2 is de-
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graded in the section B,.

[0012] Thus, there has been a problem that the com-
munication quality becomes lower than the reference
SIR after the selective combination for the frame B.
[0013] In other words, when the conventional trans-
mission power control method of EP-A-0 680 160 is ap-
plied to the soft handover using the selective combina-
tion, there has been a problem that the communication
quality after the selective combination cannot satisfy the
reference quality at such a selective combination sec-
tion in which a relationship between the receiving qual-
ities of the base stations is reversed, because the trans-
mission power control interval is shorter than the selec-
tive combination interval.

[0014] In particular, when the fading frequency is
higher, a relationship between the receiving qualities of
the base stations will be reversed more frequently within
the selective combination interval, and therefore a deg-
radation of the communication quality after the selective
combination is expected to be even worse, but such a
severe degradation of the communication quality is in-
tolerable from a viewpoint of the service quality.

[0015] In addition, for the purpose of the selective
combination at the combining station, the data transmis-
sion from a plurality of base stations to the combining
station via a plurality of wire transmission lines is re-
quired, so that there has also been a problem concern-
ing the increase of the wire transmission line traffic,
which in turn causes the increase of the wire transmis-
sion line cost.

[0016] WO 95/08901 describes a method for making
a handover in a CDMA cellular radio system wherein
different units of the system transmit to a mobile station
using a different spreading code. Independent receiving
units are used for receiving and demodulating each of
these signals. Accordingly, base stations do not have
synchronized with each any longer and a handover can
be simplified. However, a controlling of transmission
powers during a handover is not described.

Summary of the invention

[0017] Itistherefore an object of the present invention
to provide a scheme for controlling transmission powers
during a soft handover in a CDMA mobile communica-
tion system, in which the receiving quality can always
satisfy the reference quality even when a relationship
between the receiving qualities of the base stations is
reversed within the selective combination interval.

[0018] According to one aspect of the present inven-
tion there is provided a method for controlling transmis-
sion powers during a soft handover in a CDMA mobile
communication system where a mobile station is simul-
taneously connected with a plurality of base stations via
a plurality of radio channels while said plurality of base
stations is connected with a combining station via a plu-
rality of wire transmission lines so that a plurality of
transmission signals from said plurality of base stations
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tothe combining station is selectively combined at a pre-
scribed selective combination interval by the combining
station and a plurality of transmission signals from said
plurality of base stations to the mobile station is selec-
tively combined at the prescribed selective combination
interval by the mobile station, the method comprisingthe
steps of: selecting one radio channel among said plu-
rality of radio channels as a reference radio channel for
a prescribed selective combination interval; maintaining
the selected one radio channel as the reference radio
channel, even if during the prescribed selective combi-
nation interval the receiving quality of another radio
channel becomes better than the receiving quality of the
radio channel selected as reference radio channel; and
carrying out a transmission power control for a pre-
scribed transmission power control interval within the
prescribed selective combination interval, so that a re-
ceiving quality of the reference radio channel satisfies
a prescribed reference quality.

[0019] According to another aspect of the invention
there is provided a CDMA mobile communication sys-
tem comprising a mobile station, a plurality of base sta-
tions, and a combining station, where the mobile station
during a soft handover is simultaneously connected with
a plurality of base stations via a plurality of radio chan-
nels while said plurality of base stations are connected
with a combining station via a plurality of wire transmis-
sion lines so that a plurality of transmission signals from
said plurality of base stations to the combining station
are selectively combined at a prescribed selective com-
bination interval by the combining station and a plurality
of transmission signals from said plurality of base sta-
tions to the mobile station are selectively combined at
the prescribed selective combination interval by the mo-
bile station, wherein the mobile station includes: a se-
lection unit for selecting one radio channel among said
plurality of radio channels as a reference radio channel
for a prescribed selective combination interval and
maintaining the selected one radio channel as the ref-
erence radio channel, even if during the prescribed se-
lective combination interval the receiving quality of an-
other radio channel becomes better than the receiving
quality of the radio channel selected as reference radio
channel; and a control unit for carrying out a transmis-
sion power control for a prescribed transmission power
control interval within the prescribed selective combina-
tion interval so that a receiving quality of the reference
radio channel satisfies a prescribed reference quality.
[0020] Other features and advantages of the present
invention will become apparent from the following de-
scription taken in conjunction with the accompanying
drawings.

Brief description of the drawings

[0021] Fig. 1 is a graph showing an exemplary varia-
tion in time of a receiving SIR for a case of using a con-
stant maximum transmission power without the trans-
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mission power control and for a case of carrying out the
conventional transmission power control.

[0022] Fig. 2 is a schematic block diagram of an ex-
emplary CDMA mobile communication system for real-
izing the transmission power control scheme according
to the present invention.

[0023] Fig. 3 is a block diagram showing an internal
configuration of a mobile station in the CDMA mobile
communication system of Fig. 2.

[0024] Fig. 4 is a block diagram showing an internal
configuration of each base station in the CDMA mobile
communication system of Fig. 2.

[0025] Fig. 5 is a graph showing an exemplary varia-
tion in time of a receiving SIR for a case of using a con-
stant maximum transmission power without the trans-
mission power control and for a case of carrying out the
transmission power control according to the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] Referring now to Fig. 2 to Fig. 5, the preferred
embodiments of the transmission power control scheme
according to the present invention will be described in
detail.

[0027] Fig. 2 shows a schematic configuration of an
exemplary CDMA mobile communication system for re-
alizing the transmission power control scheme accord-
ing to the present invention, which comprises a mobile
station MS, two base stations BS1 and BS2, and a com-
bining station CS.

[0028] Inthis CDMA mobile communication system of
Fig. 2, the mobile station MS is in a process of the soft
handover and receiving a downlink radio channel 91
from the base station BS1 and a downlink radio channel
93 from the base station BS2 while transmitting a com-
mon uplink radio channel 95 to the base stations BS1
and BS2. In addition, the base station BS1 is connected
with the combining station CS through a wire transmis-
sion line 97 and the base station BS2 is connected with
the combining station CS through a wire transmission
line 99.

[0029] Fig. 3 shows a configuration of the mobile sta-
tion MS in the CDMA mobile communication system of
Fig. 2, which comprises an antenna 10, a duplexer 11,
a reception radio unit 12, despreading units 13 and 13,
demodulation units 14 and 14', a transmission power
control information extraction unit 15, a transmission
power control information selection unit 16, a transmis-
sion power control unit 17, desired signal receiving pow-
er detection units 19 and 19', interference receiving
power detection units 20 and 20', a first type SIR calcu-
lation unit 20 for calculating an SIR per a transmission
power control interval, an SIR selection unit 21, a trans-
mission power control information determining unit 22,
a signal generation unit 23, a modulation unit 24, a
spreading unit 25, a transmission radio unit 26, a second
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type SIR exiraction unit 27 for extracting an SIR imme-
diately before a unit of selective combination from the
received signals, and a second type SIR calculation
units 28 and 28' for calculating an SIR immediately be-
fore a unit of selective combination. The functions of
these elements of the mobile station MS will be de-
scribed in detail below.

[0030] Fig. 4 shows a configuration of each base sta-
tion BS (BS1 or BS2) in the CDMA mobile communica-
tion system of Fig. 2, which comprises an antenna 63,
aduplexer 31, a transmission radio unit 33, a spreading
unit 35, a modulation unit 37, a signal generation unit
39, a transmission power control unit 41, a transmission
power control information extraction unit 43, a transmis-
sion power control information determining unit 45, a
combining station interface 47, a reception radio unit 49,
a despreading unit 51, a desired signal receiving power
detection unit 53, an interference receiving power de-
tection unit 55, a demodulation unit 57, a first type SIR
calculation unit 59 for calculating an SIR per a transmis-
sion power control interval, a second type SIR calcula-
tion unit 61 for calculating an SIR immediately before a
unit of selective combination, a transmission data ex-
traction unit 65, a reference radio channel specifying in-
formation extraction unit 67, and a wire transmission
judgement unit 69. The functions of these elements of
the base station BS will be described in detail below.
[0031] Inthe CDMA mobile communication system of
Fig. 2, the mobile station MS and the base station BS
which are in communication will carry out the transmis-
sion power control at a prescribed transmission power
control interval so that the receiving qualities of the re-
spective radio channels become equal to a prescribed
reference quality. In addition, during the soft handover
in which the mobile station MS is simultaneously con-
nected with a plurality (two in this embodiment) of base
stations BS1 and BS2 as indicated in Fig. 2, the base
stations BS1 and BS2 are connected with the combining
station CS through the respective wire transmission
lines 97 and 99 so that the transmission signals from the
base stations BS1 and BS2 to the combining station CS
are selectively combined at the combining station CS at
a prescribed selective combination interval, while the
transmission signals from the base stations BS1 and
BS2 to the mobile station MS are selectively combined
at the mobile station MS at a prescribed selective com-
bination interval.

[0032] Now, in the first embodiment of the transmis-
sion power control scheme according to the present in-
vention, the CDMA mobile communication system of
Fig. 2 is operated as follows.

[0033] Ateach one of the base stations BS1 and BS2,
the uplink radio channel from the mobile station MS is
received by the antenna 63, and the received signals
are entered into the reception radio unit 49 through the
duplexer 31. These received signals are then subjected
to a processing such as a removal of components out-
side the bandwidth, an amplification, a frequency con-
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version to an intermediate frequency band, a detection,
and an A/D conversion at the reception radio unit 49,
and then entered into the despreading unit 51. These
received signals are then despread by the despreading
unit 51, while the desired signal receiving power and the
interference receiving power are measured whenever
necessary by the desired signal receiving power detec-
tion unit 53 and the interference receiving power detec-
tion unit 55, respectively.

[0034] These measured desired signal receiving pow-
er and interference receiving power are then supplied
to the first type SIR calculation unit 59, where the SIR
value is calculated at a prescribed timing in each trans-
mission power control interval, and the calculated SIR
value is supplied to the transmission power control in-
formation determining unit 45.

[0035] At the transmission power control information
determining unit 45, the entered SIR value is compared
with a prescribed reference SIR value. When the en-
tered SIR value is greater than or equaltothe prescribed
reference SIR value, it is decided that the transmission
power control information should be "lower the upward
transmission power", whereas when the entered SIR
value is less than the prescribed reference SIR value, it
is decided that the transmission power control informa-
tion should be "raise the upward transmission power".
This decision is then notified to the signal generation
unit 39.

[0036] The signal generation unit 39 then generates
the transmission power control information to be set to
the downlink radio channel according to the decision no-
tified from the transmission power control information
determining unit 45, and constructs transmission frames
for the downlink radio channel by using the generated
transmission power control information and the down-
ward transmission data given from the combining sta-
tion interface 47.

[0037] The transmission frames are then modulated
by the modulation unit 37, spread by the spreading unit
35, and subjected to a processing such as a D/A con-
version, a frequency conversion and an amplification at
the transmission radio unit 33. The transmission frames
are then transmitted to the mobile station MS from the
antenna 63 through the duplexer 31.

[0038] On the other hand, at the mobile station MS in
a process of the soft handover which is in communica-
tion with a plurality of base stations BS1 and BS2, a plu-
rality of downward signals from the base stations BS1
and BS2 are collectively received by the antenna 10,
and entered into the reception radio unit 12 through the
duplexer 11. These collectively entered plurality of
downward signals are then subjected to a processing
such as a removal of components outside the band-
width, an amplification, a frequency conversion to an in-
termediate frequency band, a detection, and an A/D
conversion at the reception radio unit 12. These down-
ward signals for two radio channels are then distributed
to the despreading units 13 and 13'.
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[0039] These downward signals from two base sta-
tions BS1 and BS2 are then separately despread by us-
ing the respective spread codes at the despreading
units 13 and 13', and the despread signals for two radio
channels are then entered into the demodulation units
14 and 14' respectively. The demodulation units 14 and
14' demodulate the respective despread signals for the
respective radio channels, and supply these demodu-
lated signals for two radio channels to the transmission
power control information extraction unit 15. The trans-
mission power control information extraction unit 15
then extracts two transmission power control informa-
tions from the supplied demodulated signals for two ra-
dio channels, and supplies these two extracted trans-
mission power control informations to the transmission
power control information selection unit 16.

[0040] The transmission power control information
selection unit 16 selects one transmission power control
information which is continually commanding the lower-
ing of the transmission power for the longest period of
time prior to the transmission power control information
immediately before the current unit of selective combi-
nation among these two entered transmission power
control informations. Then, only the transmission power
control received from one base station which transmit-
ted that selected transmission power control information
is supplied to the transmission power control unit 17 dur-
ing the current unit of selective combination. This
processing is carried out at every selective combination
interval.

[0041] The transmission power control unit 17 deter-
mines the transmission power value at the transmission
power control interval so as to raise or lower the trans-
mission power by a prescribed value according to the
entered transmission power control information, and no-
tifies the determined transmission power value to the
transmission radio unit 26. At the transmission radio unit
26, the upward transmission signals given from the
spreading unit 25 are subjected to a processing such as
a D/A conversion, a frequency conversion, and an am-
plification according to the transmission power value no-
tified from the transmission power control unit 17, and
then transmitted to the base stations BS1 and BS2 from
the antenna 10 through the duplexer 11.

[0042] In this first embodiment, the radio channel
which is continually commanding the lowering of the
transmission power for the longest period of time prior
to the transmission power control information immedi-
ately before the current unit of selective combination is
set as the reference radio channel for the current unit of
selective combination. Namely, the mobile station in a
process of the soft handover sets the radio channel
which has the best receiving quality immediately before
each unit of selective combination among a plurality of
radio channels as the reference radio channel for each
unit of selective combination and carries out the trans-
mission power control so that the receiving SIR of this
reference radio channel becomes equal to the pre-
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scribed reference SIR.

[0043] Inanexemplary case shown in Fig. 5, for a unit
of selective combination B, the radio channel of the base
station BS2 which has the best receiving SIR immedi-
ately before this unit of selective combination B is set as
the reference radio channel, and even when the receiv-
ing SIR of the base station BS1 becomes better than
that of the base station BS2 during this unit of selective
combination B as indicated in Fig. 5, the reference radio
channel is maintained within this unit of selective com-
bination B, so that the prescribed reference quality can
be satisfied by the reference radio channel within the
unit of selective combination.

[0044] Note here that, in an exemplary case shown in
Fig. 5, the receiving SIR of the base station BS1 slightly
exceeds the reference SIR at the section B2 of the unit
of selective combination B and this causes the interfer-
ence so that the capacity is slightly reduced, but this re-
duction of the capacity is so slight that it hardly causes
any practical problem.

[0045] Next, in the second embodiment of the trans-
mission power control scheme according to the present
invention, the CDMA mobile communication system of
Fig. 2 is operated as follows.

[0046] In this second embodiment, the mobile station
MS is in a process of the soft handover where the mobile
station MS is simultaneously connected with two base
stations BS1 and BS2, a plurality of downward signals
from the base stations BS1 and BS2 are collectively re-
ceived by the antenna 10, and entered into the reception
radio unit 12 through the duplexer 11. These collectively
entered plurality of downward signals are then subject-
ed to a processing such as a removal of components
outside the bandwidth, an amplification, a frequency
conversion to an intermediate frequency band, a detec-
tion, and an A/D conversion at the reception radio unit
12. These downward signals for two radio channels are
then distributed to the despreading units 13and 13', and
separately despread by using the respective spread
codes at the despreading units 13 and 13'.

[0047] In addition, at the despreading units 13 and
13', the desired signal receiving power and the interfer-
ence receiving power of the received signals for each
radio channel are measured whenever necessary by the
desired signal receiving power detection units 18 and
18' and the interference receiving power detection units
19 and 19' respectively, and the measured receiving
power values for each radio channel are supplied to the
firsttype SIR calculation units 20 and 20' and the second
type SIR calculation units 28 and 28' respectively. The
first type SIR calculation units 20 and 20' respectively
calculate the SIR values for respective radio channels
at a prescribed timing in each transmission power con-
trol interval according to the measured receiving power
values and supply the calculated SIR values for two ra-
dio channels to the SIR selection unit 21. The second
type SIR calculation units 28 and 28' respectively calcu-
late the SIR values for respective radio channels imme-
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diately before a unit of selective combination according
to the measured receiving power values and supply the
calculated SIR values for two radio channels to the SIR
selection unit 21.

[0048] The SIR selection unit 21 selects the downlink
radio channel with the best receiving SIR immediately
before a unit of selective combination among those sup-
plied from the second type SIR calculation units 28 and
28' as the reference radio channel for the current unit of
selective combination, while selecting the SIR value
supplied from one of the first type SIR calculation units
20 and 20' corresponding to the reference radio channel
for the current unit of selective combination, and sup-
plying the selected SIR value to the transmission power
control information determining unit 22. In this case, the
SIR value supplied from the other one of the first type
SIR calculation units 20 and 20' corresponding to the
other radio channel which is not the reference radio
channel for the current unit of selective combination will
be discarded at the SIR selection unit 21. This process-
ing is carried out at every selective combination interval.
[0049] At the transmission power control information
determining unit 22, the entered SIR value is compared
with a prescribed reference SIR value. When the en-
tered SIR value is greater than or equal to the prescribed
reference SIR value, it is decided that the transmission
power control information should be "lower the down-
ward transmission power", whereas when the entered
SIR value is less than the prescribed reference SIR val-
ue, it is decided that the transmission power control in-
formation should be "raise the downward transmission
power". This decision is then notified to the signal gen-
eration unit 23.

[0050] The signal generation unit 23 then generates
the transmission power control information to be set to
the uplink radio channel according to the decision noti-
fied from the transmission power control information de-
termining unit 22, and constructs transmission frames
for the uplink radio channel by using the generated
transmission power control information.

[0051] The transmission frames are then modulated
by the modulation unit 24, spread by the spreading unit
25, and subjected to a processing such as a D/A con-
version, a frequency conversion and an amplification at
the transmission radio unit 26. The transmission frames
are then transmitted to a plurality of base stations BS1
and BS2 from the antenna 10 through the duplexer 11.
[0052] On the other hand, at each base station BS,
the upward signal from the mobile station MS is received
by the antenna 63, and entered into the reception radio
unit 49 through the duplexer 31. The received upward
signal is then subjected to a processing such as a re-
moval of components outside the bandwidth, an ampli-
fication, a frequency conversion to an intermediate fre-
quency band, a detection, and an A/D conversion at the
reception radio unit 49, and then entered into the de-
spreading unit 51.

[0053] The despreading unit 51 despreads the re-
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ceived upward signal and supplies the despread signal
into the demodulation unit 57. The demodulation unit 57
demodulates the despread signal and supplies the de-
modulated signal into the transmission power control in-
formation extraction unit 43 and the combining station
interface 47. The combining station interface 47 then
transmits the user data to the combining station CS
through a wire transmission line 97 or 99.

[0054] The transmission power control information
extraction unit 43 extracts the transmission power con-
trol information from the demodulated signal supplied
by the demodulation unit 57 at each transmission power
control interval, and supplies the extracted transmission
power control information to the transmission power
control unit 41. The transmission power control unit 41
determines the transmission power value at the trans-
mission power control interval so as to raise or lower the
transmission power by a prescribed value according to
the entered transmission power control information, and
notifies the determined transmission power value to the
transmission radio unit 33.

[0055] At the transmission radio unit 33, the down-
ward transmission signals given from the spreading unit
35 are subjected to a processing such as a D/A conver-
sion, a frequency conversion, and an amplification ac-
cording to the transmission power value notified from
the transmission power control unit 41, and then trans-
mitted to the mobile station MS from the antenna 63
through the duplexer 31.

[0056] Next, in the third embodiment of the transmis-
sion power control scheme according to the present in-
vention, the CDMA mobile communication system of
Fig. 2 is operated as follows.

[0057] In this third embodiment, during the soft
handover in which the mobile station MS is simultane-
ously connected with a plurality of base stations BS1
and BS2, each base station BS receives the uplink radio
channel from the mobile station MS at the antenna 63,
and the received signals are entered into the reception
radio unit 49 through the duplexer 31. These received
signals are then subjected to a processing such as a
removal of components outside the bandwidth, an am-
plification, a frequency conversion to an intermediate
frequency band, a detection, and an A/D conversion at
the reception radio unit 49, and then entered into the
despreading unit 51. These received signals are then
despread by the despreading unit 51, while the desired
signal receiving power and the interference receiving
power are measured whenever necessary by the de-
sired signal receiving power detection unit 53 and the
interference receiving power detection unit 55, respec-
tively.

[0058] These measured desired signal receiving pow-
er and interference receiving power are then supplied
to the first type SIR calculation unit 59 and the second
type SIR calculation unit 63. The first type SIR calcula-
tion unit 59 calculates the SIR value at a prescribed tim-
ing in each transmission power control interval accord-
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ing to the measured receiving power values and sup-
plies the calculated SIR value to the transmission power
control information determining unit 45. The second
type SIR calculation unit 63 calculates the SIR value im-
mediately before a unit of selective combination accord-
ing to the measured receiving power values and supply
the calculated SIR value to the signal generation unit 39.
[0059] At the transmission power control information
determining unit 45, the entered SIR value is compared
with a prescribed reference SIR value. When the en-
tered SIR value is greater than or equal to the prescribed
reference SIR value, it is decided that the transmission
power control information should be "lower the upward
transmission power", whereas when the entered SIR
value is less than the prescribed reference SIR value, it
is decided that the transmission power control informa-
tion should be "raise the upward transmission power".
This decision is then notified to the signal generation
unit 39.

[0060] The signal generation unit 39 then generates
the transmission power control information to be set to
the downlink radio channel according to the decision no-
tified from the transmission power control information
determining unit 45, and constructs transmission frames
for the downlink radio channel by using the generated
transmission power control information, the downward
transmission data given from the combining station in-
terface 47, and the SIR value supplied from the second
type SIR calculation unit 61.

[0061] The transmission frames are then modulated
by the modulation unit 37, spread by the spreading unit
35, and subjected to a processing such as a D/A con-
version, a frequency conversion and an amplification at
the transmission radio unit 33. The transmission frames
are then transmitted to the mobile station MS from the
antenna 63 through the duplexer 31.

[0062] On the other hand, at the mobile station MS, a
plurality of downward signals from the base stations
BS1 and BS2 are collectively received by the antenna
10, and entered into the reception radio unit 12 through
the duplexer 11. These collectively entered plurality of
downward signals are then subjected to a processing
such as a removal of components outside the band-
width, an amplification, a frequency conversion to an in-
termediate frequency band, a detection, and an A/D
conversion at the reception radio unit 12. These down-
ward signals for two radio channels are then distributed
to the despreading units 13 and 13'.

[0063] These downward signals from two base sta-
tions BS1 and BS2 are then separately despread by us-
ing the respective spread codes at the despreading
units 13 and 13', and the despread signals for two radio
channels are then entered into the demodulation units
14 and 14' respectively. The demodulation units 14 and
14' demodulate the respective despread signals for the
respective radio channels, and supply these demodu-
lated signals for two radio channels to the transmission
power control information extraction unit 15 and the sec-
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ond type SIR extraction unit 27.

[0064] The transmission power control information
extraction unit 15 then extracts two transmission power
control informations from the supplied demodulated sig-
nals for two radio channels at each transmission power
control interval, and supplies these two exiracted trans-
mission power control informations to the transmission
power control information selection unit 16. The second
type SIR extraction unit 27 exiracts two SIR values im-
mediately before a unit of selective combination meas-
ured by the base stations from the supplied demodulat-
ed signals for two radio channels at each selective com-
bination interval, and supplies these two SIR values to
the transmission power control information selection
unit 16.

[0065] The transmission power control information
selection unit 16 selects the uplink radio channel with
the best SIR immediately before a unit of selective com-
bination among those supplied from the second type
SIR extraction unit 27 as the reference radio channel for
the current unit of selective combination, while selecting
the transmission power control information supplied
from the transmission power control information extrac-
tion unit 15 which is corresponding to the reference radio
channel for the current unit of selective combination,
and supplying the selected transmission power control
information to the transmission power control unit 17. In
this case, the transmission power control information
corresponding to the other radio channel which is not
the reference radio channel for the current unit of selec-
tive combination will be discarded at the transmission
power control information selection unit 15. This
processing is carried out at every selective combination
interval.

[0066] The transmission power control unit 17 deter-
mines the transmission power value at the transmission
power control interval so as to raise or lower the trans-
mission power by a prescribed value according to the
transmission power control information supplied from
the transmission power control information selection
unit 16, and notifies the determined transmission power
value to the transmission radio unit 26. At the transmis-
sion radio unit 26, the upward transmission signals giv-
en from the spreading unit 25 are subjected to a
processing such as a D/A conversion, a frequency con-
version, and an amplification according to the transmis-
sion power value notified from the transmission power
control unit 17, and then transmitted to the base stations
BS1 and BS2 from the antenna 10 through the duplexer
11.

[0067] Next, inthe fourth embodiment of the transmis-
sion power control scheme according to the present in-
vention, the CDMA mobile communication system of
Fig. 2 is operated as follows.

[0068] In this fourth embodiment, when the reference
radio channel is determined for each unit of selective
combination by the transmission power control informa-
tion selection unit 16 of the mobile station MS, a refer-

10

15

20

25

30

35

40

45

50

55

ence radio channel specifying information which is
specifying this determined reference radio channel for
each unit of selective combination is supplied to the sig-
nal generation unit 23. At the signal generation unit 23,
this reference radio channel specifying information is in-
cluded into the transmission signals which includes the
transmission power control information supplied from
the transmission power control information determining
unit 22, and the transmission signals are supplied to the
modulation unit 24. These transmission signals contain-
ing the reference radio channel specifying information
are then demodulated by the demodulation unit 24,
spread by the spreading unit 25, and transmitted to the
base stations BS1 and BS2 through the transmission
radio unit 26, the duplexer 11 and the antenna 10.
[0069] On the other hand, each base station BS re-
ceives the transmission signals from the mobile station
MS at the antenna 63, and the received signals are en-
tered into the reception radio unit 49 through the duplex-
er 31. These received signals are then despread by the
despreading unit 51, and demodulated by the demodu-
lation unit 57. From these demodulated signals, the
transmission data and the reference radio channel
specifying information are separately extracted at each
unit of selective combination by the transmission data
extraction unit 65 and the reference radio channel spec-
ifying information extraction unit 67, and supplied to the
wire transmission judgement unit 69.

[0070] The wire transmission judgement unit 69 then
judges whether the reference radio channel specifying
information in the current unit of selective combination
indicates a radio channel of the own station or not, and
when it indicates a radio channel of the own station,
transmits the transmission data contained in the current
unit of selective combination to the combining station
CS through the combining station interface 47 and the
wire transmission line 97 or 99.

[0071] Also, at the wire transmission judgement unit
69, when the reference radio channel specifying infor-
mation supplied from the reference radio channel spec-
ifying information extraction unit 67 does not indicate a
radio channel of the own station, or a state in which it
does not indicate a radio channel of the own station is
consecutively encountered for a prescribed number of
times, the transmission data contained in the current
unit of selective combination are not transmitted through
the wire transmission line 97 or 99.

[0072] Using this configuration in which the base sta-
tion does not transmits the transmission data through
the wire transmission line when the reference radio
channel specifying information does not indicate a radio
channel of the own station or a state in which it does not
indicate a radio channel of the own station is consecu-
tively encountered for a prescribed number of times, it
becomes possible to reduce the wire transmission line
traffic. In other words, it becomes possible to realize the
same level of the wire transmission line traffic as in a
case of not carrying out the maximum soft handover.
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[0073] As described, according to the present inven-
tion, one radio channel is set as the reference radio
channel among a plurality of radio channels, and the
transmission power control is carried out so that the re-
ceiving quality of the reference radio channel becomes
the prescribed reference quality, while this reference ra-
dio channel is not switched within the selective combi-
nation interval. Consequently, even in the selective
combination interval in which a relationship between the
receiving qualities of the base stations is reversed, it is
possible for the reference radio channel to always sat-
isfy the prescribed reference quality within the selective
combination interval.

[0074] Note here thatthe present invention can be ap-
plied to the uplink radio channels alone, the downlink
radio channels alone, or both of them simultaneously,
by setting the reference radio channel among uplink ra-
dio channels alone or among downlink radio channels
alone, or else by setting one reference radio channel
among uplink radio channels while setting another ref-
erence radio channel among downlink radio channels
separately.

[0075] Also, according to the present invention, the
radio channel which has the best receiving quality im-
mediately before each unit of selective combination
among a plurality of radio channels is set as the refer-
ence radio channel, and the transmission power control
is carried out so that the receiving quality of the refer-
ence radio channel becomes the prescribed reference
quality. Consequently, it is possible for the reference ra-
dio channel to always satisfy the prescribed reference
quality within the selective combination interval.

[0076] Also, according to the present invention, the
mobile station during the soft handover sets the radio
channel which is continually commanding the lowering
of the transmission power for the longest period of time
prior to the transmission power control information im-
mediately before the current unit of selective combina-
tion as the reference radio channel for the current unit
of selective combination, and this reference radio chan-
nel is not switched within the selective combination in-
terval. Consequently, it is possible for the reference ra-
dio channel to always satisfy the prescribed reference
quality within the selective combination interval.

[0077] Also, according to the present invention, the
receiving quality is measured immediately before each
unit of selective combination at the receiving side, and
an information on the measured receiving quality, i.e.,
the measured receiving quality itself or an information
indicative of the measured receiving quality, is transmit-
ted to the transmitting side alongside the transmission
power control information. Then, the transmitting side
judges which radio channel is the best according to the
information on the measured receiving quality, sets the
radio channel that is judged the best as the reference
radio channel, and this reference radio channel is not
switched within the selective combination interval. Con-
sequently, it is possible for the reference radio channel
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to always satisfy the prescribed reference quality within
the selective combination interval.

[0078] In addition, according to the present invention,
an information for specifying which radio channel is the
reference radio channel is included at each unit of se-
lective combination in the uplink radio channel transmit-
ted from the mobile station. Then, at each base station,
when the received reference radio channel specifying
information in the current unit of selective combination
indicates a radio channel of the own station, the trans-
mission data contained within the current unit of selec-
tive combination are transmitted to the combining sta-
tion via the wire transmission line, whereas when the
received reference radio channel specifying information
does not indicates a radio channel of the own station or
when a state in which it does not indicate a radio channel
of the own station is consecutively encountered for a
prescribed number of times, the transmission data con-
tained within the current unit of selective combination
are not transmitted to the combining station via the wire
transmission line. Consequently, it becomes possible to
reduced the wire transmission traffic to the same level
as that in a case of not carrying out the maximum soft
handover.

[0079] It is to be noted that, besides those already
mentioned above, many modifications and variations of
the above embodiments may be made without departing
from the novel and advantageous features of the
present invention.

Claims

1. A method for controlling transmission powers dur-
ing a soft handover in a CDMA mobile communica-
tion system where a mobile station (MS) is simulta-
neously connected with a plurality of base stations
(BS1, BS2) via a plurality of radio channels (91, 93,
95) while said plurality of base stations (BS1, BS2)
is connected with a combining station (CS) viaa plu-
rality of wire transmission lines (97, 99) so that a
plurality of transmission signals from said plurality
of base stations (BS1, BS2) to the combining station
(CS) is selectively combined at a prescribed selec-
tive combination interval (A; B; C) by the combining
station (CS) and a plurality of transmission signals
from said plurality of base stations (BS1, BS2) to
the mobile station (MS) is selectively combined at
the prescribed selective combination interval (A; B;
C) by the mobile station (MS), the method compris-
ing the steps of:

selecting one radio channel among said plural-
ity of radio channels as a reference radio chan-
nelfor a prescribed selective combination inter-
val (A; B; C);

maintaining the selected one radio channel as
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the reference radio channel, even if during the
prescribed selective combination interval the
receiving quality of another radio channel be-
comes better than the receiving quality of the
radio channel selected as reference radio
channel; and

carrying out a transmission power control for a
prescribed transmission power control interval
within the prescribed selective combination in-
terval, so that a receiving quality of the refer-
ence radio channel satisfies a prescribed refer-
ence quality.

The method of claim 1, wherein the selecting step
selects aradiochannel (91; 93; 95) which has a best
receiving quality immediately before each unit of se-
lective combination (A; B; C) as the reference radio
channel for said each unit of selective combination.

The method of claim 1, wherein the selecting step
selects said one radio channel from a plurality of
uplink radio channels (93, 95).

The method of claim 3, further comprising the steps
of:

judging at each base station (BS1, BS2) wheth-
er a receiving quality of a received uplink radio
channel satisfies the prescribed reference
quality or not at the prescribed transmission
power control interval; and transmitting from
each base station through a downlink radio
channel a transmission power control informa-
tion at the prescribed transmission power con-
trol interval, wherein the transmission power
control information commands a lowering of an
upward transmission power when the receiving
quality of the received uplink radio channel is
judged as satisfying the prescribed reference
quality or a raising of the upward transmission
power when the receiving quality of the re-
ceived uplink radio channel is judged as not sat-
isfying the prescribed reference quality;

and wherein at the selecting step, the mobile
station (MS) receives a plurality of transmission
power control informations from said plurality
of base stations (BS1, BS2), and selects an up-
link radio channel received by one base station
that is transmitting the transmission power con-
trol information which is continually command-
ing a lowering of the upward transmission pow-
er for a longest period of time prior to the trans-
mission power control information immediately
before a current selective combination interval
(A; B; C) as the reference radio channel for the
current unit of selective combination (A; B; C);
and
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10

at the carrying out step, the mobile station (MS)
carries out the transmission power control dur-
ing the current unit of selective combination (A;
B; C) by lowering or raising the upward trans-
mission power at the prescribed transmission
power control interval according to the trans-
mission power control information transmitted
from said one base station (BS1; BS2) that is
receiving the reference radio channel for the
current unit of selective combination.

5. The method of claim 3, further comprising the steps

of:

measuring at each base station (BS1, BS2) a
receiving quality of a received uplink radio
channel immediately before each unit of selec-
tive combination; and

transmitting from each base station (BS1, BS2)
tothe mobile station (MS) a transmission power
control information and an information on a
measured receiving quality;

and wherein at the selecting step, the mobile
station (MS) selects an uplink radio channel
which has a best receiving quality according to
said information on a measured receiving qual-
ity for a plurality of uplink radio channels as the
reference radio channel for a current unit of se-
lective combination; and

at the carrying out step, the mobile station (MS)
carries out the transmission power control dur-
ing the current selective combination interval
(A; B; C) by lowering or raising the upward
transmission power at the prescribed transmis-
sion power control interval according to the
transmission power control information trans-
mitted from one base station (BS1; BS2) that is
receiving the reference radio channel for the
current unit of selective combination.

The method of claim 1, wherein the selecting step
selects said one radio channel from a plurality of
downlink radio channels (91).

The method of claim 6, further comprising the steps
of:

judging at the mobile station (MS) whetherare-
ceiving quality of a received downlink radio
channel satisfies the prescribed reference
quality or not at the prescribed transmission
power control interval; and

transmitting from the mobile station (MS)
through an uplink radio channel a transmission
power control information at the prescribed
transmission power control interval, wherein
the transmission power control information
commands a lowering of a downward transmis-
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sion power when the receiving quality of the re-
ceived downlink radio channel is judged as sat-
isfying the prescribed reference quality or a
raising of the downward transmission power
when the receiving quality of the received
downlink radio channel is judged as not satis-
fying the prescribed reference quality; and
wherein at the selecting step, the mobile station
(MS) receives a plurality of downlink radio
channels from said plurality of base stations
(BS1, BS2), and selects a downlink radio chan-
nel which has a best receiving quality immedi-
ately before a current selective combination in-
terval (A; B; C) as the reference radio channel
for the current unit of selective combination (A;
B; C); and

at the carrying out step, the mobile station (MS)
transmits an identical transmission power con-
trol information to all of said plurality of base
stations (BS1, BS2) at the prescribed transmis-
sion power control interval according to a re-
ceiving quality of the reference radio channel
for the current unit of selective combination (A;
B; C), and each base station (BS1, BS2) carries
out the transmission power control during the
current unit of selective combination by lower-
ing or raising the downward transmission pow-
er at the prescribed transmission power control
interval according to the identical transmission
power control information transmitted from the
mobile station (MS).

8. The method of claim 1, further comprising the steps

of:

transmitting from the mobile station (MS) an up-
link radio channel containing a reference radio
channel specifying information for specifying
the reference radio channel for each unit of se-
lective combination (A; B; C);

judging at each base station (BS1, BS2) wheth-
er the reference radio channel for a current unit
of selective combination specified by the refer-
ence radio channel specifying information is a
radio channel of said each base station (BS1,
BS2) or not; and

transmitting transmission data contained within
the current selective combination interval (A; B;
C) from said each base station (BS1, BS2) to
the combining station via a wire transmission
line when the reference radio channel for the
current unit of selective combination is a radio
channel of said each base station.

The method of claim 8, wherein said each base sta-
tion (BS1, BS2) does not transmit the transmission
data contained within the current unit of selective
combination to the combining station via the wire
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10.

11.

12.

13.

20

transmission line when the reference radio channel
for the current unit of selective combination is not a
radio channel of said each base station.

The method of claim 8, wherein said each base sta-
tion (BS1, BS2) does not transmit the transmission
data contained within the current selective combi-
nation interval (A; B; C) to the combining station via
the wire transmission line when a state in which the
reference radio channel for the current selective
combination interval (A; B; C) is not a radio channel
of said each base station (BS1, BS2) is consecu-
tively encountered for a prescribed number of
times.

A CDMA mobile communication system comprising
a mobile station, a plurality of base stations, and a
combining station, where the mobile station (MS)
during a soft handover is simultaneously connected
with a plurality of base stations via a plurality of radio
channels while said plurality of base stations are
connected with a combining station via a plurality of
wire transmission lines so that a plurality of trans-
mission signals from said plurality of base stations
to the combining station are selectively combined
at a prescribed selective combination interval (A; B;
C) by the combining station and a plurality of trans-
mission signals from said plurality of base stations
to the mobile station (MS) are selectively combined
at the prescribed selective combination interval (A,;
B; C) by the mobile station, wherein the mobile sta-
tion (MS) includes:

a selection unit for selecting one radio channel
among said plurality of radio channels as a ref-
erence radio channel for a prescribed selective
combination interval (A; B; C) and maintaining
the selected one radio channel as the reference
radio channel, even if during the prescribed se-
lective combination interval the receiving qual-
ity of another radio channel becomes better
than the receiving quality of the radio channel
selected as reference radio channel; and

a control unit for carrying out a transmission
power control for a prescribed transmission
power control interval within the prescribed se-
lective combination interval so that a receiving
quality of the reference radio channel satisfies
a prescribed reference quality.

The system of claim 11, wherein the selection unit
selects a radio channel which has a best receiving
quality immediately before each unit of selective
combination as the reference radio channel for said
each unit of selective combination.

The system of claim 11, wherein the selection unit
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selects said one radio channel from a plurality of
uplink radio channels.

has a best receiving quality according to said
information on a measured receiving quality for
a plurality of uplink radio channels as the refer-
ence radio channel for a current unit of selec-
tive combination; and

the control unit of the mobile station (MS) car-

14. The system of claim 13, wherein each base station
(BS1, BS2) includes: 5

a unit for judging whether a receiving quality of
a received uplink radio channel satisfies the
prescribed reference quality or not at the pre-

ries out the transmission power control during
the current selective combination interval (A; B;
C) by lowering or raising the upward transmis-

scribed transmission power control interval, 10 sion power at the prescribed transmission pow-
and a unit for transmitting through a downlink ercontrol interval according to the transmission
radio channel a transmission power control in- power control information transmitted from one
formation at the prescribed transmission power base station that is receiving the reference ra-
control interval, wherein the transmission pow- dio channel for the current unit of selective
er control information commands a lowering of 75 combination.

an upward transmission power when the re-

ceiving quality of the received uplink radio
channel is judged as satisfying the prescribed
reference quality or a raising of the upward
transmission power when the receiving quality 20
of the received uplink radio channel is judged
as not satisfying the prescribed reference qual-

16. The system of claim 11, wherein the selection unit
selects said one radio channel from a plurality of
downlink radio channels.

17. The system of claim 16, wherein the mobile station
(MS) further includes:

ity;
and wherein the selection unit of the mobile sta-

an information on a measured receiving quality;
and wherein the selection unit of the mobile sta-
tion (MS) selects an uplink radi.o channel which

12

a unit for judging whether a receiving quality of

tion (MS) receives a plurality of transmission 25 a received downlink radio channel satisfies the
power control informations from said plurality prescribed reference quality or not at the pre-
of base stations, and selects an uplink radio scribed transmission power control interval;
channel received by one base station that is and
transmitting the transmission power control in- a unit for transmitting through an uplink radio
formation which is continually commanding a 30 channel a transmission power control informa-
lowering of the upward transmission power for tion at the prescribed transmission power con-
a longest period of time prior to the transmis- trol interval, wherein the transmission power
sion power control information immediately be- control information commands a lowering of a
fore a current selective combination interval (A; downward transmission power when the re-
B; C) as the reference radio channelforthe cur- 35 ceiving quality of the received downlink radio
rent unit of selective combination; and channel is judge as satisfying the prescribed
the control unit of the mobile station (MS) car- reference quality or a raising of the downward
ries out the transmission power control during transmission power when the receiving quality
the current selective combination interval (A; B; of the received downlink radio channel is
C) by lowering or raising the upward transmis- 40 judged as not satisfying the prescribed refer-
sion power at the prescribed transmission pow- ence quality;
er control interval according to the transmission and wherein the selection unit of the mobile sta-
power control information transmitted from said tion (MS) receives a plurality of downlink radio
one base station that is receiving the reference channels from said plurality of base stations,
radio channel for the current unit of selective 45 and selects a downlink radio channel which has
combination. a best receiving quality immediately before a
current selective combination interval (A; B; C)
15. The system of claim 13, wherein each base station as the reference radio channel for the current
includes: unit of selective combination; and
50 the control unit of the mobile station (MS) trans-
a unit for measuring a receiving quality of a re- mits an identical transmission power control in-
ceived uplink radio channel immediately before formation to all of said plurality of base stations
each unit of selective combination; and atthe prescribed transmission power control in-
a unit for transmitting to the mobile station (MS) terval according to a receiving quality of the ref-
a transmission power control information and 55 erence radio channel for the current unit of se-

lective combination, so that each base station
(BS1, BS2) actually carries out the transmis-
sion power control during the current selective
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combination interval (A; B; C) by lowering or
raising the downward transmission power at
the prescribed transmission power control in-
terval according to the identical transmission
power control information transmitted from the
mobile station.

The system of claim 11, wherein the mobile station
(MS) further includes:

a unit for transmitting an uplink radio channel
containing a reference radio channel specifying
information for specifying the reference radio
channel for each unit of selective combination;
and wherein each base station (BS1, BS2) in-
cludes:

a unit for judging whether the reference radio
channel for a current selective combination in-
terval (A; B; C) specified by the reference radio
channel specifying information is a radio chan-
nel of said each base station (BS1, BS2) or not;
and

a unit for transmitting transmission data con-
tained within the current selective combination
interval (A; B; C) to the combining station via a
wire transmission line when the reference radio
channel for the current selective combination
interval (A; B; C) is a radio channel of said each
base station.

The system of claim 18, wherein said each base
station (BS1, BS2) does not transmit the transmis-
sion data contained within the current selective
combination interval (A; B; C) to the combining sta-
tion via the wire transmission line when the refer-
ence radio channel for the current unit of selective
combination is not a radio channel of said each
base station.

The system of claim 18, wherein said each base
station (BS1, BS2) does not transmit the transmis-
sion data contained within the current selective
combination interval (A; B; C) to the combining sta-
tion via the wire transmission line when a state in
which the reference radio channel for the current
selective combination interval (A; B; C) is not aradio
channel of said each base station (BS1, BS2) is
consecutively encountered for a prescribed number
of times.

Patentanspriiche

1.

Verfahren zum Steuern von Sendeleistungen wah-
rend eines Soft-Handovers (einer weichen Uberga-
be) in einem CDMA Mobilkommunikationssystem,
bei dem eine Mobilstation (MS) gleichzeitig von ei-
ner Vielzahl von Basisstationen (BS1, BS2) tber ei-
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ne Vielzahl von Funkkanalen (91, 93, 95) verbun-
den ist, wahrend die Vielzahl von Basisstationen
(BS1, BS2) Uber eine Vielzahl von Drahtiibertra-
gungsleitungen (97, 99) mit einer Kombinierstation
verbunden ist, so daB eine Vielzahl von Ubertra-
gungssignalen von der Vielzahl von Basisstationen
(BS1, BS2) an die Kombinierstation (CS) selektiv
bei einem vorgegebenen selektiven Kombinations-
intervall (A; B; C) durch die Kombinierstation (CS)
kombiniert wird und eine Vielzahl von Ubertra-
gungssignalen von der Vielzahl von Basisstationen
(BS1, BS2) an die Mobilstation (MS) selektiv bei
dem vorgeschriebenen selektiven Kombinationsin-
tervall (A; B; C) durch die Mobilstation (MS) kombi-
niert wird, wobei das Verfahren die folgenden
Schritte umfafit:

Wahlen eines Funkkanals aus der Vielzahl von
Funkkanalen als einen Referenzfunkkanal fur
ein vorgeschriebenes selektives Kombinati-
onsintervall (A; B; C);

Aufrechterhalten des gewahlten einen Funkka-
nals als den Referenzfunkkanal, selbst wenn
wahrend des vorgeschriebenen selektiven
Kombinationsintervalls die Empfangsqualitat
des anderen Funkkanals besser wird als die
Empfangsqualitat des Funkkanals, der als Re-
ferenzfunkkanal gewanhlt ist;

Ausfuhren einer Sendeleistungssteuerung flr
ein vorgeschriebenes Sendeleistungs-Steuer-
intervall innerhalb des vorgeschriebenen se-
lektiven Kombinationsintervalls, so daB eine
Empfangsqualitat des Referenzfunkkanals ei-
ne vorgeschriebene Referenzqualitat erfullt.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daf3 der Wahlschritt einen Funkkanal (91; 93;
95), der eine beste Empfangsqualitat unmittelbar
vor jeder Einheit flr eine selektive Kombination (A;
B; C) als den Referenzfunkkanal fiir die jede Einheit
fir eine selektive Kombination wahlt.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net daf der Wahlschritt einen Funkkanal aus einer
Vielzahl von aufwérts gerichteten (uplink) Funkka-
nalen (93, 95) wabhlt.

Verfahren nach Anspruch 3, ferner umfassend die
folgenden Schritte: Beurteilen an jeder Basisstation
(BS1, BS2), ob eine Empfangsqualitat eines emp-
fangenen Uplink-Funkkanals die vorgeschriebene
Referenzqualitat bei dem vorgeschriebenen Sen-
deleistungs-Steuerintervall erflllt oder nicht; und
Senden von jeder Basisstation Uber einen abwarts
gerichteten (downlink) Funkkanal einer Sendelei-
stungs-Steuerinformation bei dem vorgeschriebe-
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nen Sendeleistungs-Steuerintervall, wobei die Sen-
deleistungs-Steuerinformation ein Absenken einer
aufwarts gerichteten Sendeleistung, wenn die
Empfangsqualitat des empfangenen Uplink-Funk-
kanals als die vorgeschriebene Referenzqualitat er-
fallend beurteilt wird, oder ein Anheben der auf-
warts gerichteten Sendeleistung, wenn die Emp-
fangsqualitat des empfangenen Uplink-Funkkanals
als die vorgeschriebene Referenzqualitat nicht er-
follend beurteilt wird, befiehlt; und wobei bei dem
Wahlschritt die Mobilstation (MS) eine Vielzahl von
Sendeleistungs-Steuerinformationen von der Viel-
zahl von Basisstationen (BS1, BS2) empféangt, und
einen Uplink-Funkkanal wahlt, der von einer Basis-
station empfangen wird, die die Sendeleistungs-
Steuerinformation Ubertragt, die kontinuierlich eine
Absenkung der aufwarts gerichteten Sendeleistung
far eine langste Zeitperiode vor der Sendelei-
stungs-Steuerinformation unmittelbar vor einem
gegenwartigen selektiven Kombinierintervall (A; B;
C) befiehlt, als den Referenzfunkkanal fur die ge-
genwartige Einheit fir eine selektive Kombination
(A; B; C) wahlt; und in dem Ausflhrungsschritt die
Mobilstation (MS) die Sendeleistungssteuerung
wahrend der gegenwartigen Einheit fir eine selek-
tive Kombination (A; B; C) durch Absenken oder An-
heben der aufwarts gerichteten Sendeleistung bei
dem vorgeschriebenen Sendeleistungs-Steuerin-
tervall geman der Sendeleistungs-Steuerinformati-
on, die von der einen Basisstation (BS1; BS2), die
den Referenzfunkkanal fir die gegenwartige Ein-
heit fir eine selektive Kombination empfangt, aus-
fahrt.

Verfahren nach Anspruch 3, ferner umfassend die
folgenden Schritte: Messen einer Empfangsqualitat
eines empfangenen Uplink-Funkkanals unmittelbar
vor jeder Einheit fir eine selektive Kombination an
jeder Basisstation (BS1, BS2) ; und Senden von je-
der Basisstation (BS1, BS2) an die Mobilstation
(MS) einer Sendeleistungs-Steuerinformation und
einer Information lber eine gemessene Empfangs-
qualitat; und wobei in dem Wahlschritt die Mobilsta-
tion (MS) einen Uplink-Funkkanal, der eine beste
Empfangsqualitat aufweist, geman der Information
Uber eine gemessene Empfangsqualitat fur eine
Vielzahl von Uplink-Funkkanalen als den Referenz-
funkkanal fir eine gegenwartige Einheit fir eine se-
lektive Kombination wahlt; und in dem Ausfiih-
rungsschritt die Mobilstation (MS) die Sendelei-
stungssteuerung wahrend des gegenwartigen se-
lektiven Kombinationsintervalls (A; B; C) durch Ab-
senken oder Anheben der aufwarts gerichteten
Sendeleistung in dem vorgeschriebenen Sendelei-
stungs-Steuerintervall geman der Sendeleistungs-
Steuerinformation, die von einer Basisstation (BS1;
BS2) ubertragen wird, die den Referenzfunkkanal
far die gegenwartige Einheit fiir eine selektive Kom-
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bination empfangt, ausfihrt.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, daB der Wahlschritt den einen Funkkanal aus
einer Vielzahl von Downlink-Funkkanalen (91)
wahlt.

Verfahren nach Anspruch 6, ferner umfassend die
folgenden Schritte: Beurteilen an der Mobilstation
(MS), ob eine Empfangsqualitat eines empfange-
nen Downlink-Funkkanals die vorgeschriebene Re-
ferenzqualitat in dem vorgeschriebenen Sendelei-
stungs-Steuerintervall erfullt oder nicht; und Sen-
den von der Mobilstation (MS) lber einen Uplink-
Funkkanal einer Sendeleistungs-Steuerinformation
bei dem vorgegebenen Sendeleistungs-Steuerin-
tervall, wobei die Sendeleistungs-Steuerinformati-
on ein Absenken einer abwarts gerichteten Sende-
leistung, wenn die Empfangsqualitat des empfan-
genen Downlink-Funkkanals als die vorgeschriebe-
ne Referenzqualitat erfillend beurteilt wird, oder ein
Anheben der abwérts gerichteten Sendeleistung,
wenn die Empfangsqualitit des empfangenen
Downlink-Funkkanals als die vorgeschriebene Re-
ferenzqualitat nicht erflllend beurteilt wird, befiehlt;
und wobei bei dem Wahlschritt die Mobilstation
(MS) eine Vielzahl von Downlink-Funkkanalen von
der Vielzahl von Basisstationen (BS1, BS2) emp-
fangt, und einen Downlink-Funkkanal, der eine be-
ste Empfangsqualitat unmittelbar vor einem gegen-
wartigen selektiven Kombinationsintervall (A; B; C)
aufweist, als den Referenzfunkkanal fur die gegen-
wartige Einheit flir eine selektive Kombination (A;
B; C) wéhlt; und in dem Ausfiihrungsschritt die Mo-
bilstation (MS) eine identische Sendeleistungs-
Steuerinformation an sémtliche der Vielzahl von
Basisstationen (BS1, BS2) bei dem vorgeschriebe-
nen Sendeleistungs-Steuerintervall geman einer
Empfangsqualitat des Referenzfunkkanals flr die
gegenwartige Einheit fir eine selektive Kombinati-
on (A; B; C) ubertragt, und jede Basisstation (BS1,
BS2) die Sendeleistungssteuerung wahrend der
gegenwartigen Einheit fir eine selektive Kombina-
tion durch Absenken oder Anheben der abwarts ge-
richteten Sendeleistung bei dem vorgeschriebenen
Sendeleistungs-Steuerintervall geman der identi-
schen Sendeleistungs-Steuerinformation, die von
der Mobilstation (MS) Ubertragen wird, ausfihrt.

Verfahren nach Anspruch 1, ferner umfassend die
folgenden Schritte: Senden von der Mobilstation
(MS) eines Uplink-Funkkanals, der eine Referenz-
funkkanal-Spezifikationsinformation zum Spezifi-
zieren des Referenzfunkkanals fur jede Einheit fir
eine selektive Kombination (A; B; C) enthalt;

Beurteilen an jeder Basisstation (BS1, BS2), ob
der Referenzfunkkanal fur die gegenwartige
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Einheit flir eine selektive Kombination, der
durch die Referenzfunkkanal-Spezifikationsin-
formation spezifiziert wird, ein Funkkanal der
jeden Basisstation (BS1, BS2) ist oder nicht;
und

Ubertragen von Sendedaten, die in dem ge-
genwartigen selektiven Kombinationsintervall
(A; B; C) enthalten sind, von der jeden Basis-
station (BS1, BS2) an die Kombinierstation
Uber eine Drahtlibertragungsleitung, wenn der
Referenzfunkkanal fir die gegenwartige Ein-
heit flr eine selektive Kombination ein Funkka-
nal der jeden Basisstation ist.

Verfahren nach Anspruch 8, dadurch gekennzeich-
net, daf3 jede Basisstation (BS1, BS2) die Sende-
daten, die innerhalb der gegenwartigen Einheit fir
eine selektive Kombination enthalten sind, an die
Kombinierstation Ober die Drahtibertragungslei-
tung nicht sendet, wenn der Referenzfunkkanal fir
die gegenwartige Einheit fir eine selektive Kombi-
nation nicht ein Funkkanal der jeden Basisstation
ist.

Verfahren nach Anspruch 8, dadurch gekennzeich-
net, daf3 jede Basisstation (BS1, BS2) die Sende-
daten, die in dem gegenwartigen selektiven Kom-
binationsintervall (A; B; C) enthalten sind, nicht an
die Kombinierstation Uber die Drahtiibertragungs-
leitung sendet, wenn ein Zustand, in dem der Refe-
renzfunkkanal fur das gegenwértige selektive Kom-
binationsintervall (A; B; C) nicht ein Funkkanal der
jeden Basisstation (BS1, BS2) ist, aufeinanderfol-
gend fir eine vorgegebene Anzahl von Malen an-
getroffen wird.

CDMA Mobilkommunikationssystem, umfassend
eine Mobilstation, eine Vielzahl von Basisstationen,
und eine Kombinierstation, wobei die Mobilstation
(MS) wahrend eines Soft-Handovers (einer wei-
chen Ubergabe) gleichzeitig mit einer Vielzahl von
Basisstationen Uber eine Vielzahl von Funkkanélen
verbunden ist, wahrend die Vielzahl von Basissta-
tionen mit einer Kombinierstation liber eine Vielzahl
von Drahtlbertragungsleitungen verbunden sind,
so dafB eine Vielzahl von Sendesignalen von der
Vielzahl von Basisstationen an die Kombinierstati-
on selektiv bei einem vorgeschriebenen selektiven
Kombinationsintervall (A; B; C) durch die Kombi-
nierstation kombiniert werden und eine Vielzahl von
Sendesignalen von der Vielzahl von Basisstationen
an die Mobilstation (MS) selektiv bei dem vorge-
schriebenen selektiven Kombinationsintervall (A;
B; C) durch die Mobilstation kombiniert werden, wo-
bei die Mobilstation (MS) umfaBt:

eine Wahleinheit zum Wahlen eines Funkka-
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nals von der Vielzahl von Funkkanélen als ei-
nen Referenzfunkkanal fiir ein vorgeschriebe-
nes selektives Kombinationsintervall (A; B; C)
und zum Aufrechterhalten des gewahlten einen
Funkkanals als den Referenzfunkkanal, selbst
wenn wahrend des vorgeschriebenen selekii-
ven Kombinationsintervalls die Empfangsqua-
litat eines anderen Funkkanals besser wird als
die Empfangsqualitat des Funkkanals, der als
Referenzfunkkanal gewahlt wird; und

eine Steuereinheit zum Ausflhren einer Sen-
deleistungssteuerungfiir ein vorgeschriebenes
Sendeleistungs-Steuerintervall innerhalb des
vorgeschriebenen selektiven Kombinationsin-
tervalls, so dafB3 eine Empfangsqualitat des Re-
ferenzfunkkanals eine vorgeschriebene Refe-
renzqualitat erfallt.

System nach Anspruch 11, dadurch gekennzeich-
net, daB die Wahleinheit einen Funkkanal, der eine
beste Empfangsqualitédt unmittelbar vor jeder Ein-
heit fir eine selektive Kombination aufweist, als den
Referenzfunkkanal fur die jede Einheit flr eine se-
lektive Kombination wahl.

System nach Anspruch 11, dadurch gekennzeich-
net, daB3 die Wahleinheit den einen Funkkanal aus
einer Vielzahl von Uplink-Funkkanalen wahlt.

System nach Anspruch 13, dadurch gekennzeich-
net, daB jede Basisstation (BS1, BS2) umfaBt:

eine Einheit zum Beurteilen, ob eine Emp-
fangsqualitat eines empfangenen Uplink-Funk-
kanals die vorgeschriebene Referenzqualitat
bei dem vorgeschriebenen Sendeleistungs-
Steuerkanal erfillt oder nicht; und eine Einheit
zum Senden durch einen Downlink-Funkkanal
einer Sendeleistungs-Steuerinformation bei
dem vorgeschriebenen Sendeleistungs-Steu-
erintervall, wobei die Sendeleistungs-Steuerin-
formation eine Absenkung einer aufwérts ge-
richteten Sendeleistung, wenn die Empfangs-
qualitdt des empfangenen Uplink-Funkkanals
als die vorgeschriebene Referenzqualitat erfil-
lend beurteilt wird, oder eine Anhebung der auf-
warts gerichteten Sendeleistung, wenn die
Empfangsqualitdt des empfangenen Uplink-
Funkkanals als die vorgeschriebene Referenz-
qualitat nicht erfillend beurteilt wird, befiehlt;
und

wobei die Wahleinheit der Mobilstation (MS) ei-
ne Vielzahl von Sendeleistungs-Steuerinfor-
mationen von der Vielzahl von Basisstationen
empféangt, und einen Uplink-Funkkanal, der
von einer Basisstation empfangen wird, die die



29 EP 0 809 365 B1 30

Sendeleistungs-Steuerinformation sendet, die
kontinuierlich ein Absenken der aufwarts ge-

17. System nach Anspruch 16, dadurch gekennzeich-
net, daB die Mobilstation (MS) ferner umfaft:

richteten Sendeleistung fiir eine langste Zeit-
periode vor der Sendeleistungs-Steuerinfor-

eine Einheit zum Beurteilen, ob eine Emp-

mation unmittelbar vor einem gegenwartigen 5 fangsqualitat eines empfangenen Downlink-
selektiven Kombinationsintervall (A; B; C) be- Funkkanals die vorgeschriebene Referenzqua-
fiehlt, als den Referenzfunkkanal fur die gegen- litat bei dem vorgeschriebenen Sendelei-
wartige Einheit fir eine selektive Kombination stungs-Steuerintervall erfillt oder nicht; und
wahlt; und
10 eine Einheit zum Senden durch einen Uplink-
die Steuereinheit der Mobilstation (MS) die Funkkanal einer Sendeleistungs-Steuerinfor-
Sendeleistungssteuerung wahrend des gegen- mation bei dem vorgeschriebenen Sendelei-
wartigen selektiven Kombinationsintervalls (A; stungs-Steuerintervall, wobei
B; C) durch Absenken oder Anheben der auf-
warts gerichteten Sendeleistung bei dem vor- 15 die Sendeleistungs-Steuerinformation ein Ab-
geschriebenen Sendeleistungs-Steuerintervall senken einer abwarts gerichteten Sendelei-
geman der Sendeleistungs-Steuerinformation, stung, wenn die Empfangsqualitat des empfan-
die von der einen Basisstation gesendet wird, genen Downlink-Funkkanals als die vorge-
die den Referenzfunkkanal fir die gegenwarti- schriebene Referenzqualitat erfiillend beurteilt,
ge Einheit fir eine selektive Kombination emp- 20 oder ein Anheben der abwarts gerichteten Sen-
fangt, ausfihrt. deleistung, wenn die Empfangsqualitat des
empfangenen Downlink-Funkkanals als die
15. System nach Anspruch 13, dadurch gekennzeich- vorgeschriebene Referenzqualitat nicht erfil-
net, daB jede Basisstation umfaft: lend beurteilt, befiehlt, und wobei die Wahlein-
25 heit der Mobilstation (MS) eine Vielzahl von
eine Einheit zum Messen einer Empfangsqua- Downlink-Funkkanélen von der Vielzahl von
litat eines empfangenen Uplink-Funkkanals un- Basisstationen empfangt, und einen Downlink-
mittelbar vor jeder Einheit fir eine selektive Funkkanal wahlt, der eine beste Empfangsqua-
Kombination; und litht unmittelbar vor einem gegenwartigen se-
30 lektiven Kombinationsintervall (A; B; C) auf-
eine Einheit zum Senden an die Mobilstation weist, als den Referenzfunkkanal fur die ge-
(MS) einer Sendeleistungs-Steuerinformation genwartige Einheit flr eine selektive Kombina-
und einer Information Uber eine gemessene tion wahlt; und
Empfangsqualitat; und
35 die Steuereinheit der Mobilstation (MS) eine
wobei die Wahleinheit der Mobilstation (MS) ei- identische Sendeleistungs-Steuerinformation
nen Uplink-Funkkanal, der gemaf der Informa- an sémtliche der Vielzahl von Basisstationen
tion Uber eine gemessene Empfangsqualitat fir bei dem vorgeschriebenen Sendeleistungs-
eine Vielzahl von Uplink-Funkkan&len eine be- Steuerintervall geméaBs einer Empfangsqualitat
ste Empfangsqualitédt aufweist, als den Refe- 40 des Referenzfunkkanals fiir die gegenwartige
renzfunkkanal fir eine gegenwartige Einheit fir Einheit fur eine selektive Kombination Gber-
eine selektive Kombination wéhlt; und tragt, so daB jede Basisstation (BS1, BS2) tat-
sachlich die Sendeleistungssteuerung wah-
die Steuereinheit der Mobilstation (MS) die rend des gegenwartigen selektiven Kombinati-
Sendeleistungssteuerung wdhrend des gegen- 45 onsintervalls (A; B; C) durch Absenken oder
wartigen selektiven Kombinationsintervalls (A; Anheben der abwarts gerichteten Sendelei-
B; C) durch Absenken oder Anheben der auf- stung bei dem vorgeschriebenen Sendelei-
warts gerichteten Sendeleistung bei dem vor- stungs-Steuerintervall geman der identischen
geschriebenen Sendeleistungs-Steuerintervall Sendeleistungs-Steuerinformation, die von der
geman der Sendeleistungs-Steuerinformation, 50 Mobilstation Ubertragen wird, ausfihrt.
die von einer Basisstation gesendet wird, die
den Referenzkanal flr die gegenwartige Ein- 18. System nach Anspruch 11, dadurch gekennzeich-
heit fir eine selektive Kombination empfangt, net, daB die Mobilstation (MS) ferner umfaft:
ausfihrt.
55

eine Einheit zum Senden eines Uplink-Funkka-

16. System nach Anspruch 11, dadurch gekennzeich-
net, daB die Wahleinheit den einen Funkkanal aus
einer Vielzahl von Downlink-Funkkanalen wahlt.

nals, der eine Referenzfunkkanal-Spezifikati-
onsinformation zum Spezifizieren des Refe-
renzfunkkanals fur jede Einheit fir eine selek-

16
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tive Kombination enthalt;

und wobei jede Basisstation (BS1, BS2) um-
faBt: eine Einheit zum Beurteilen, ob der Refe-
renzfunkkanal flir ein gegenwartiges selektives
Kombinationsintervall (A; B; C), dervon der Re-
ferenzfunkkanal-Spezifikationsinformation
spezifiziert wird, ein Funkkanal der jeden Ba-
sisstation (BS1, BS2) ist oder nicht; und

eine Einheit zum Ubertragen von Sendedaten,
die in dem gegenwartigen selektiven Kombina-
tionsintervall (A; B; C) enthalten sind, an die
Kombinierstation Uber eine Drahtlbertra-
gungsleitung, wenn der Referenzfunkkanal far
das gegenwartige selektive Kombinationsinter-
vall (A; B; C) ein Funkkanal der jeden Basissta-
tion ist.

System nach Anspruch 18, dadurch gekennzeich-
net, daf3 jede Basisstation (BS1, BS2) die Sende-
daten, die in dem gegenwartigen selektiven Kom-
binationsintervall (A; B; C) enthalten sind, nicht an
die Kombinierstation Uber die Drahtiibertragungs-
leitung sendet, wenn der Referenzfunkkanal fur die
gegenwartige Einheit fur eine selektive Kombinati-
on nicht ein Funkkanal der jeden Basisstation ist.

System nach Anspruch 18, dadurch gekennzeich-
net, daf3 jede Basisstation (BS1, BS2) die Sende-
daten, die in dem gegenwartigen selektiven Kom-
binationsintervall (A; B; C) enthalten sind, an die
Kombinierstation Ober die Drahtibertragungslei-
tung nicht Gbertragt, wenn ein Zustand, in dem der
Referenzkanal fur das gegenwartige selektive
Kombinationsintervall (A; B; C) nicht ein Funkkanal
der jeden Basisstation (BS1, BS2) ist, aufeinander-
folgendfir eine vorgegebene Anzahl von Malen an-
getroffen wird.

Revendications

Procédé pour commander des puissances d'émis-
sion pendant une commutation programmée dans
un systéme de communication mobile CDMA ou
une station mobile (MS) est simultanément reliée a
une pluralité de stations de base (BS1, BS2) via une
pluralité de canaux radio (91, 93, 95) tandis que la-
dite pluralité des stations de base (BS1, BS2) est
reliée a une station de combinaison (CS) via une
pluralité de lignes de transmission cablées (97, 99)
de sorte qu'une pluralité de signaux d'émission pro-
venant de ladite pluralité de stations de base (BS1,
BS2) envoyée a la station de combinaison (CS) est
sélectivement combinée & un intervalle de combi-
naison sélective prescrit (A ; B ; C) par la station de
combinaison (CS) et une pluralité de signaux
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d'émission provenant de ladite pluralité de stations
de base (BS1, BS2) envoyée a la station mobile
(MS) est sélectivement combinée a l'intervalle de
combinaison sélectif prescrit (A; B; C) par la sta-
tion mobile (MS), le procédé comprenant les étapes
consistant & :

sélectionner un canal radio parmi ladite plura-
lité de canaux radio comme canal radio de ré-
férence pendant un intervalle de combinaison
prescrit (A; B; C);

maintenir le canal radio sélectionné comme le
canal radio de référence méme si pendant l'in-
tervalle de combinaison sélectif prescrit la qua-
lité de réception d'un autre canal radio devient
meilleure que la qualité du canal radio sélec-
tionné comme canal radio de référence ; et
effectuer une commande de puissance d'émis-
sion pendant un intervalle de commande de
puissance d'émission prescrit & l'intérieur de
l'intervalle de combinaison sélectif prescrit, de
sorte qu'une qualité de réception du canal radio
de référence satisfait une qualité de référence
prescrite.

Procédé selon la revendication 1, dans lequel I'éta-
pe de sélection sélectionne un canal radio (91 ; 93;
95) qui présente une qualité de réception la meilleu-
re immédiatement avant chaque unité de combinai-
son sélective (A; B; C) comme le canal radio de
référence pour ladite chaque unité de combinaison
sélective.

Procédé selon la revendication 1, dans lequel I'éta-
pe de sélection sélectionne ledit canal radio parmi
une pluralité de canaux radio & liaison montante
(93, 95).

Procédé selon la revendication 3, comprenant en
outre les étapes consistant a:

juger au niveau de chaque station de base
(BS1, BS2) si une qualité de réception d'un ca-
nal radio & liaison montante regu satisfait ou
non la qualité de référence prescrite pendant
l'intervalle de commande de puissance d'émis-
sion prescrit ; et

transmettre a partir de chaque station de base
par l'intermédiaire d'un canal radio a liaison
descendante des informations de commande
de puissance d'émission pendant l'intervalle de
commande de puissance d'émission prescrit,
dans lequel les informations de commande de
puissance d'émission ordonnent un abaisse-
ment de la puissance d'émission montante
lorsque la qualité de réception du canal radio a
liaison montante regu est jugée comme satis-
faisant la qualité de référence prescrite ou une
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élévation de la puissance d'émission montante
lorsque la qualité de réception du canal radio a
liaison montante recu est jugée comme ne sa-
tisfaisant pas la qualité de référence prescrite ;
et dans lequel a I'étape de sélection, la station
mobile (MS) recoit une pluralité d'informations
de commande de puissance d'émission a partir
de ladite pluralité des stations de base (BS1,
BS2) et sélectionne un canal radio a liaison
montante regcu par une station de base qui
transmet les informations de commande de
puissance d'émission qui ordonnent continuel-
lement un abaissement de la puissance d'émis-
sion montante pendant une durée plus longue
avant la transmission des informations de com-
mande de puissance immédiatement avant un
intervalle de combinaison sélective courant (A ;
B ; C) comme le canal radio de référence pour
I'unité courante de combinaison sélective (A;
B;C),; et

a |'étape de mise en oeuvre, la station mobile
(MS) effectue la commande de puissance
d'émission pendant l'unité courante de combi-
naison sélective (A; B ; C) en abaissant ou en
élevant la puissance d'émission montante pen-
dant l'intervalle de commande de puissance
d'émission prescrit en conformité avec les in-
formations de commande de puissance d'émis-
sion transmises a partir de ladite station de ba-
se (BS1; BS2) qui recoit le canal radio de ré-
férence pendant 'unité courante de combinai-
son sélective.

5. Procédé selon la revendication 3, comprenant en
outre les étapes consistant a :

mesurer a chaque station de base (BS1, BS2)
une qualité de réception d'un canal radio a
liasison montante recu immédiatement avant
chaque unité de combinaison sélective ; et
transmettre de chaque station de base (BS1,
BS2) a la station mobile (MS) des informations
de commande de puissance d'émission et des
informations concernant une qualité de récep-
tion mesurée ;

et dans lequel a I'étape de sélection, la station
mobile (MS) sélectionne un canal radio a
liaison montante qui présente une qualité de ré-
ception la meilleure en conformité avec lesdites
informations concernant une qualité de récep-
tion mesurée pour une pluralité de canaux radio
a liaison montante comme le canal radio de ré-
férence pour I'unité courante de combinaison
sélective ; et

aumoment de |'étape de mise en oeuvre, la sta-
tion mobile (MS) effectue la commande de
puissance d'émission pendant lintervalle de
combinaison sélective courant (A; B; C) en
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abaissant ou en élevant la puissance d'émis-
sion montante a l'intervalle de commande de
puissance d'émission prescrit en conformité
avec les informations de commande de puis-
sance d'émission transmises & partir d'une sta-
tion de base (BS1 ; BS2) qui recoit le canal ra-
dio de référence pour l'unité courante de com-
binaison sélective.

6. Procédé selon la revendication 1, dans lequel I'éta-
pe de sélection sélectionne ledit canal radio parmi
une pluralité de canaux radio a liaison descendante
(91).

7. Procédé selon la revendication 6, comprenant en
outre les étapes consistant a:

juger au niveau de la station mobile (MS) si une
qualité de réception d'un canal radio a liaison
descendante recu satisfait ou non la qualité de
référence prescrite a l'intervalle de commande
de puissance d'émission prescrit ; et
transmettre a partir de la station mobile (MS)
par l'intermédiaire d'un canal radio a liaison
montante des informations de commande de
puissance d'émission pendant l'intervalle de
commande de puissance d'émission prescrit,
dans lequel les informations de commande de
puissance d'émission ordonnent un abaisse-
ment d'une puissance d'émission & liaison des-
cendante lorsque la qualité de réception du ca-
nal radio & liaison descendante regu est jugée
comme satisfaisant la qualité de référence
prescrite ou une augmentation de la puissance
d'émission a liaison descendante lorsque la
qualité de réception du canal radio & liaison
descendante recu est jugée comme ne satis-
faisant pas la qualité de référence prescrite ; et
dans lequel, & I'étape de sélection, la station
mobile (MS) regoit une pluralité de canaux ra-
dio a liaison descendante a partir de ladite plu-
ralité de stations de base (BS1, BS2) et sélec-
tionne un canal radio a liaison descendante qui
présente une qualité de réception la meilleure
immédiatement avant un intervalle de combi-
naison sélective courant (A ; B; C) comme le
canal radio de référence pour l'unité courante
de combinaison sélective (A; B; C); et
aumoment de |'étape de mise en oeuvre, la sta-
tion mobile (MS) transmet des informations de
commande de puissance d'émission identi-
ques, a la totalité de ladite pluralité des stations
de base (BS1, BS2) pendant l'intervalle de
commande de puissance d'émission prescrit
en conformité avec une qualité de réception du
canal radio de référence pour l'unité courante
de combinaison sélective (A ; B ; C), et chaque
station de base (BS1, BS2) effectue la com-
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mande de puissance d'émission pendant 'unité
courante de combinaison sélective en abais-
sant ou en élevant la puissance d'émission a
liaison descendante pendant lintervalle de
commande de puissance d'émission prescrit
en conformité avec les informations de com-
mande de puissance d'émission identiques
transmises a partir de la station mobile (MS).

Procédé selon la revendication 1, comprenant en
outre les étapes consistant a :

transmettre a partir de la station mobile (MS)
un canal radio a liaison montante contenant
des informations spécifiant le canal radio de ré-
férence pour spécifier le canal radio de référen-
ce pour chaque unité de combinaison sélective
(A, B;C);

juger a chaque station de base (BS1, BS2) si
le canal radio de référence pour une unité cou-
rante de combinaison sélective spécifiée par
les informations spécifiant le canal radio de ré-
férence est un canal radio de chaque dite sta-
tion de base (BS1, BS2) ou non ; et
transmettre les données d'émission contenues
a l'intérieur de l'intervalle de combinaison sé-
lective courant (A ; B ; C) & partir de chaque dite
station de base (BS1, BS2) a la station de com-
binaison via une ligne de transmission cablée
lorsque le canal radio de référence pour l'unité
courante de combinaison sélective est un canal
radio de chaque dite station de base.

Procédé selon la revendication 8, dans lequel cha-
que dite station de base (BS1, BS2) ne transmet
pas les données d'émission contenues a l'intérieur
de l'unité courante de combinaison sélective a la
station de combinaison via la ligne de transmission
cablée lorsque le canal radio de référence pour
I'unité courante de combinaison sélective n'est pas
un canal radio de chaque dite station de base.

Procédé selon la revendication 8, dans lequel cha-
que dite station de base (BS1, BS2) ne transmet
pas les données d'émission contenues a l'intérieur
de l'intervalle de combinaison sélectif courant (A;
B; C) a la station de combinaison via la ligne de
transmission céblée lorsqu'un état dans lequel le
canal radio de référence pour l'intervalle de combi-
naison sélectif courant (A ; B ; C) n'est pas un canal
radio de chaque dite station de base (BS1, BS2),
est consécutivement rencontré pendant un nombre
prescrit de fois.

Systéme de communication mobile CDMA qui com-
prend une station mobile, une pluralité de stations
de base et une station de combinaison, ou la station
mobile (MS) pendant une commutation program-
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mée est simultanément reliée a une pluralité de sta-
tions de base via une pluralité de canaux radio tan-
dis que ladite pluralité de stations de base est reliée
a une station de combinaison via une pluralité de
lignes de transmission cablées de sorte qu'une plu-
ralité de signaux d'émission provenant de ladite plu-
ralité de stations de base envoyée & la station de
combinaison sont sélectivement combinés pendant
un intervalle de combinaison sélective prescrit (A ;
B ; C) par la station de combinaison et une pluralité
de signaux d'émission provenant de ladite pluralité
de stations de base envoyés a la station mobile
(MS) sont sélectivement combinés a l'intervalle de
combinaison sélective prescrit (A ; B ; C) par la sta-
tion mobile, dans lequel la station mobile (MS)
inclut :

une unité de sélection pour sélectionner un ca-
nal radio parmi ladite pluralité des canaux radio
comme canal radio de référence pendant un in-
tervalle de combinaison sélective prescrit (A ;
B ; C) et pour maintenir le canal radio sélection-
né comme le canal radio de référence méme si
pendant l'intervalle de combinaison sélective
prescrit la qualité de réception d'un autre canal
radio devient meilleure que la qualité de récep-
tion du canal radio sélectionné comme canal
radio de référence ; et

une unité de commande pour effectuer une
commande de la puissance d'émission pen-
dant un intervalle de commande de puissance
d'émission prescrit a I'intérieur de l'intervalle de
combinaison sélective prescrit de sorte qu'une
qualité de réception du canal radio de référence
satisfait une qualité de référence prescrite.

Systéme selon la revendication 11, dans lequel
I'unité de sélection sélectionne un canal radio qui
présente une qualité de réception la meilleure im-
médiatement avant chaque unité de combinaison
sélective comme le canal radio de référence pour
chaque dite unité de combinaison sélective.

Systéme selon la revendication 11, dans lequel
l'unité de sélection sélectionne ledit canal radio a
partir d'une pluralité de canaux radio & liaison mon-
tante.

Systéme selon la revendication 13, dans lequel
chaque station de base (BS1, BS2) inclut :

une unité pour juger si oui ou non une qualité
de réception d'un canal radio & liaison montan-
te recu satisfait la qualité de référence prescrite
pendant l'intervalle de commande de puissan-
ce d'émission prescrit ; et

une unité pour transmettre par l'intermédiaire
d'un canal radio & liaison descendante des in-
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formations de commande de puissance d'émis-
sion pendant l'intervalle de commande de puis-
sance d'émission prescrit, dans lequel les infor-
mations de commande de puissance d'émis-
sion ordonnent un abaissement d'une puissan-
ce d'émission a liaison montante lorsque la
qualité de réception du canal radio a liaison
montante recu est jugée comme satisfaisant la
qualité de référence prescrite ou un abaisse-
ment de la puissance d'émission a liaison mon-
tante lorsque la qualité de réception du canal
radio a liaison montante regu est jugée comme
ne satisfaisant pas la qualité de référence
prescrite ;

et dans lequel I'unité de sélection de la station
mobile (MS) recoit une pluralité d'informations
de commande de puissance d'émission a partir
de ladite pluralité de stations de base et sélec-
tionne un canal radio a liaison montante regu
par une station de base qui transmet les infor-
mations de commande de puissance d'émis-
sion qui ordonnent continuellement un abais-
sement de la puissance d'émission a liaison
montante pendant une durée plus longue avant
les informations de commande de puissance
d'émission immédiatement avant un intervalle
de combinaison sélective courant (A; B; C)
comme le canal radio de référence pour l'unité
courante de combinaison sélective ; et

I'unité de commande de la station mobile (MS)
effectue la commande de puissance d'émission
pendant lintervalle de combinaison sélective
courant (A; B; C) en abaissant ou en élevant
la puissance d'émission de liaison montante
pendant l'intervalle de commande de puissan-
ce d'émission prescrit en conformité avec les
informations de commande de puissance
d'émission transmises a partir de ladite station
de base qui recoit le canal radio de référence
pendant l'unité courante de combinaison sélec-
tive.

15. Systéme selon la revendication 13, dans lequel
chaque station de base inclut :

une unité pour mesurer une qualité de récep-
tion d'un canal radio & liaison montante recu im-
médiatement avant chaque unité de combinai-
son sélective ; et

une unité pour transmettre a la station mobile
(MS) des informations de commande de puis-
sance d'émission et des informations concer-
nant une qualité de réception mesurée ;

et dans lequel I'unité de sélection de la station
mobile (MS) sélectionne un canal radio a
liaison montante qui présente une qualité de ré-
ception la meilleure en conformité avec lesdites
informations concernant une qualité de récep-
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17.

tion mesurée pour une pluralité de canaux radio
a liaison montante comme le canal radio de ré-
férence pour l'unité courante de combinaison
sélective ; et

l'unité de commande de la station mobile (MS)
effectue lacommande de puissance d'émission
pendant l'intervalle de combinaison sélective
courant (A ; B ; C) en abaissant ou en élevant
la puissance d'émission & liaison montante
pendant l'intervalle de commande de puissan-
ce d'émission prescrit en conformité avec les
informations de commande de puissance
d'émission transmises & partir de la station de
base qui recoit le canal radio de référence pour
l'unité courante de combinaison sélective.

Systéme selon la revendication 11, dans lequel
l'unité de sélection sélectionne ledit canal radio a
partir d'une pluralité de canaux radio a liaison des-
cendante.

Systéme selon la revendication 16, dans lequel la
station mobile (MS) inclut en outre :

une unité pour juger si oui ou non une qualité
de réception d'un canal radio a liaison descen-
dante recu satisfait la qualité de référence pres-
crite pendant l'intervalle de commande de puis-
sance d'émission prescrit ; et

une unité pour transmettre par l'intermédiaire
d'un canal radio & liaison montante des infor-
mations de commande de puissance d'émis-
sion pendant l'intervalle de commande de puis-
sance d'émission prescrit, dans lequel les infor-
mations de commande de puissance d'émis-
sion ordonnent un abaissement de la puissan-
ce d'émission & liaison descendante lorsque la
qualité de réception du canal radio & liaison
descendante recu est jugée comme satisfai-
sant la qualité de référence prescrite ou une
élévation de la puissance d'émission a liaison
descendante lorsque la qualité de réception du
canal radio a liaison descendante recu est ju-
gée comme ne satisfaisant pas la qualité de ré-
férence prescrite ;

et dans lequel I'unité de sélection de la station
mobile (MS) regoit une pluralité de canaux ra-
dio a liaison descendante a partir de ladite plu-
ralité de stations de base et sélectionne un ca-
nal radio a liaison descendante qui présente
une qualité de réception la meilleure immédia-
tement avant un intervalle de combinaison sé-
lective courant (A ; B ; C) comme le canal radio
de référence pour I'unité courante de combinai-
son sélective ; et

l'unité de commande de la station mobile (MS)
transmet des informations de commande de
puissance d'émission identiques a la totalité de
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ladite pluralité des stations de base pendant
l'intervalle de commande de puissance d'émis-
sion prescrit en conformité avec une qualité de
réception du canal radio de référence pour
l'unité courante de combinaison sélective, de
sorte que chaque station de base (BS1, BS2)
effectue réellement la commande de puissance
d'émission pendant l'intervalle de combinaison
sélective courant (A ; B ; C) en abaissant ou en
élevant la puissance d'émission a liaison des-
cendante pendant l'intervalle de commande de
puissance d'émission prescrit en conformité
avec des informations de commande de puis-
sance d'émission identiques transmises a par-
tir de la station mobile.

Systéme selon la revendication 11, dans lequel la
station mobile (MS) inclut en outre :

une unité pour transmettre un canal radio a
limison montante contenant des informations
spécifiant le canal radio de référence pour spé-
cifier le canal radio de référence pour chaque
unité de combinaison sélective ;

et dans lequel chaque station de base (BS1,
BS2) inclut :

une unité pour juger si oui ou non le canal radio
de référence pendant un intervalle de combi-
naison sélective courant (A ; B ; C) spécifié par
les informations de spécification de canal radio
de référence est un canal radio de chaque dite
station de base (BS1, BS2) ou non ; et

une unité pour transmettre des données
d'émission contenues a l'intérieur de l'intervalle
de combinaison sélective courant (A; B; C) a
la station de combinaison via une ligne de
transmission céblée lorsque le canal radio de
référence pendant l'intervalle de combinaison
sélective courant (A ; B ; C) est un canal radio
de chaque dite station de base.

Systéme selon la revendication 18, dans lequel
chaque dite station de base (BS1, BS2) ne transmet
pas les données d'émission contenues a l'intérieur
de l'intervalle de combinaison sélective courant (A ;
B; C) a la station de combinaison via la ligne de
transmission céblée lorsque le canal radio de réfé-
rence pour l'unité de courante de combinaison sé-
lective n'est pas un canal radio de chaque dite sta-
tion de base.

Systéme selon la revendication 18, dans lequel
chaque dite station de base (BS1, BS2) ne transmet
pas les données d'émission contenues a l'intérieur
de l'intervalle de combinaison sélective courant (A ;
B; C) a la station de combinaison via la ligne de
transmission céblée lorsqu'un état, dans lequel le
canal radio de référence pendant l'intervalle de
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combinaison sélective courant (A ; B ; C) n'est pas
un canal radio de chaque dite station de base (BS1,
BS2) est rencontré consécutivement pendant un
nombre prescrit de fois.
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